T he burgeoning law review literature on climate change reflects the explosion of interest in this potentially game-changing phenomenon .
1 Climate change is now widely considered to be among the handful of most important public policy issues of our time .
2 If any topic deserves careful scrutiny from a range of perspectives, including the perspectives of a diversity of scholars, climate change qualifies .
The range of issues climate change raises is sweeping . For example, there are fundamental, still unsettled, issues of institutional governance within the federal executive-which institution(s) should be in the "lead" on climate change, what roles they should play, and how to facilitate coordination among key federal and other actors, to name a few .
3 Similarly, the U .S . Congress' role in dealing with climate change remains a work in progress . There is general skepticism about the suitability of existing statutes such as the Clean Air Act (CAA) 4 and the Endangered Species Act (ESA) 5 to deal with climate change challenges . 6 While Congress has adopted an 1 . A Westlaw search in for climate w/2 change yielded a list of 9,860 articles (last visited March 23, 2010) . The American Bar Association Section of Environment, Energy, and Resources (SEER) was the first to publish a book-length treatment of domestic climate change law and litigation, in Global Climate Change and U .S . Law (ABA SEER, Michael B . Gerrard, ed . 2007 alphabet soup of legislation over the past few years to address aspects of climate change, 7 it is probably inevitable that a climate change bill that addresses both mitigation and adaptation will eventually survive the legislative process . 8 The roles that the U .S . Environmental Protection Agency (EPA) and the multitude of other interested federal agencies are likely to play, and should play, are very much evolving and remain in flux as well .
There has been enormous ramping up to deal with climate change issues at the regional, state, and local levels . States, working with various Canadian provinces, have formed regional initiatives to reduce emissions of greenhouse gases (GHGs) . 9 Several states have developed climate change strategies on their own, some of which call for significant changes in the shape of state and local governance . 10 A host of local governments have similarly taken action to address climate change .
11 Much more activity is likely on the way in all of these arenas . 12 And, of course, climate change raises issues of international cooperation (and conflict), probably more than does and of the value of some of the CAA's approaches, see Inimai M . Kyoto Protocol, 14 and Copenhagen Accord, 15 will prove successful in galvanizing worldwide cooperation, 16 or whether other multilateral initiatives will do so, 17 it is inevitable that discussions, and ultimately future commitments for significant action, will occur at a multilateral level .
As this brief overview reflects, while there has been an enormous amount of activity already to address climate change, perhaps the only thing that is certain is that the landscape in just a few years is likely to look very different from the way it looks today . Efforts to grapple with climate change are likely to be transformational, as one of us has put it 18 ; it simply remains unclear, at this juncture, what type of transformation is likely to occur .
As plans to address climate change in differential venues and in different ways begin to take shape, work cataloguing such efforts is beginning to emerge . Especially given the extraordinary complexity of climate change-with the multitude of actors, issues, and disciplines it engages-the possibilities for working at cross-purposes and without a full understanding of other initiatives are endless . Foundational work that reports on "facts on the ground," and that synthesizes such information, thus strikes us as of fundamental importance .
Our audience is fully aware of the central role courts play in contemporary governance . To name three functions of our judicial branch, the courts are the ultimate arbiters of much of what other branches of government do through the courts' power to determine the constitutionality of legislative, executive, and administrative action . Further, courts play an enormously important role in overseeing the actions of agen- cies to ensure they are consistent with legislative direction .
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In addition, courts often fashion law of their own, through their development of common-law principles, 20 and through their broad equitable powers .
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The foundational gap we seek to begin to fill in this Article is a chronicling of developments in the judicial arena . In performing this chronicling function, we hope to contribute in two important respects to understanding of the climate change action in the courts to date . First, we compile and present basic information about the cases brought to date, e .g ., the types of cases, where they have been brought, the types of plaintiffs and defendants involved, and the outcomes . In addition, we provide a further layer of analysis through our synthesis of this basic information and our identification of trends that have emerged thus far . reviewed (and coded) the complaint and other documents in the court docket .
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Some of what we have found is in line with our expectations, while other findings frankly took us by surprise . Briefly, with more detail and description following in later sections, eight of our findings include:
• Most of the cases brought to date are suits that environmental nongovernmental organizations (NGOs) have brought against the federal and/or state government, with a handful of "professional" environmental NGOs serving as plaintiffs in many of the cases;
• Most of the cases have been brought in federal court;
• Most of the cases are based on statutory causes of action (rather than constitutional or common-law claims);
• Many of the cases are based on National Environmental Policy Act (NEPA) 32 or state "Little NEPA" claims and are focused on stopping coal-fired power plants 33 ;
• Adaptation is not on the litigation radar screen;
• Common-law nuisance cases are a very small component of the case mix, despite the significant attention they have received;
• Of the relatively small number of cases that have been resolved, the success rate for plaintiffs is roughly 50%; and
• The use of the courts to raise climate change issues really gained steam in 2006; before that year, climate change litigation was quite rare .
In the following section, we explain the methodology we used in this initial effort to provide a comprehensive picture of the role of the courts to date in the development of the law on climate change .
II. Study Method
The goal of this study is to evaluate what is happening on the ground in the world of climate change litigation . As we indicate in the introductory section of this Article, there are a number of articles about different facets of climate change litigation, but we believe that ours is the first to attempt a comprehensive empirical description of all of the climate change litigation initiated to date . In this section, we explain how we 31 . We are very much in the debt of Prof . 
A. Defining Climate Change Litigation
The threshold step for our study was to define what qualifies as climate change litigation . A broad view might include any litigation motivated by a concern about climate change or climate change policy, whether that means stopping a coalfired power plant because of its anticipated GHG emissions or blocking state regulation of emission sources because of economic impacts . We concluded, however, that this is too broad a conception of climate change litigation for purposes of an empirical legal study . For one thing, it would require that we identify motives for litigation, which would in many cases require us to make uninformed judgments about litigant's mental state . Moreover, many cases motivated by concern over climate change might not involve issues of fact or law that bear directly on relevant questions of climate change law and policy . Opposition to a coal-fired power plant, for example, might be driven largely by concerns about climate change, but the subject matter of the actual litigation claims might not have any connection with GHG emissions or climate change impacts . For example, an argument might be that the environmental impact analysis did not adequately examine the effects of mercury deposition, or that the permit hearing was procedurally defective . Such a case, to the extent it might succeed in preventing the facility from being constructed and operating, might be thought of as influencing the law and policy of climate change in the broadest sense, but it would not be contributing to any discrete body of law bearing a direct connection to climate change issues . We decided, therefore, to define climate change litigation as any piece of federal, state, tribal, or local administrative or judicial litigation in which the party filings or tribunal decisions directly and expressly raise an issue of fact or law regarding the substance or policy of climate change causes and impacts . So, in the power plant example, if the claim were that the environmental impact analysis failed to take into account GHG emissions, or that the permit hearing was defective because the tribunal refused to allow evidence of GHG emissions, that would qualify the case as climate change litigation .
We recognize that this approach has some limiting effects on the pool of cases included in the study . For example, without reading every docket entry in a piece of litigation, we cannot be sure mention of climate change issues of fact or law did not occur at some point in a case . Given time and resource constraints, we focused on reviewing complaints, where we could obtain them, and on intermediate and final judicial decisions to detect whether our criteria were met . Also, in some instances, particularly cases in which power plants were opposed, we suspected that climate change concerns were a motivating factor behind the litigation, but excluded the case from our study because the filings failed to meet our criteria . Lastly, we did not include any matter that had not actually been filed as active litigation in a tribunal, thus excluding events such as the filing of a petition for rulemaking or issuance of a 60-day or other notice of intent to file suit . Hence, there are likely some cases not included in our study notwithstanding they either qualify under our criteria 34 or do not qualify but nonetheless might reasonably be considered within the scope of climate change litigation . On the other hand, we can say that every case included in our study meets our criteria and thus is appropriate to include in a study of climate change litigation .
To help add details to our general definition of climate change, we also developed a typology of different claims that might be expected to arise in the climate change litigation world (see Table 1 ) . The typology includes claims that are actively being litigated in numerous cases, such as claims that a species should be listed under the ESA because of threats stemming from climate change, as well as claims not yet likely to arise in litigation but which could arise as policy develops, such as disputes over offset contracts and claims that a property owner failed to take adequate adaptation measures to respond to sea-level rise . This typology proved robust, accounting for all but a few of the cases we ultimately deemed to qualify as climate change litigation (see Table 1 , Case Type 18, "Other") .
B. Identifying Cases
Having developed our general criteria for climate change litigation and types of cases, the next step was to identify qualifying cases . As an initial source of candidate cases, we benefitted greatly from a climate change litigation inventory Michael Gerrard and Cullen Howe have developed and kept updated on a dedicated website maintained by the law firm of Arnold & Porter . 35 Indeed, this foundational work is what inspired us to take this next step of digging more deeply into an empirical analysis of climate change litigation . We reviewed all of the materials Gerrard and Howe identified for each case (for many cases, the inventory includes electronic links to documents filed in connection with a case, in addition to providing the key docket and related information) . We also made an effort to obtain the current status of each matter identified in their inventory through traditional legal search engines and web browser searches, as well as reasonably available additional methods, such as consulting online dockets or contacting court clerks . Moreover, independent of the Gerrard and Howe inventory, we searched for climate change litigation cases through normal legal research methods and updated any qualifying cases as described .
We cut off our search and update efforts on December 31, 2009, at which point we had identified 139 climate change 34 . We intend to update our database and empirical analysis annually and would welcome being informed of any qualifying cases we omitted for this first presentation of the data . 38 we did not incorporate those developments into this version of the study, as we plan to update the study annually using a calendar year cutoff .
C. Coding Case Attributes
We developed a coding system in order to help us gain a better understanding of important features of the identified climate change cases . At a basic level, we sought eight types of information, as follows: (1) the identity of the plaintiffswho was bringing the action; (2) the identity of the defendants-who was the target of the suit; (3) the identity of the tribunal-in what forum was each case brought; (4) the time frame involved for each case-the year of filing and the year of decision; (5) the type of claim being brought (various types of constitutional claims, statutory claims, common-law causes of action, etc . ); (6) the jurisdictional mechanism the plaintiffs used to bring an action; (7) the outcome of the case; and (8) the type of contribution the case made to developments in the law . 39 We then developed finer categorizations for many of these top-level attributes, such as which statutes plaintiffs relied on for their claims, the grounds for dismissal of a case, the type of relief awarded, and so on . The final set of coding categories is shown in Appendix A .
Each case was coded initially by one of the principal authors . Subsequent spot-checking and confirmation was provided by one of our research assistants . Any differences in coding calls or other questions about a case were resolved at regular conferences held between all of the authors and research assistants .
As we reviewed the cases, particularly those that were the subject of conferences, it became clear that we would need to make some judgment calls in doing the coding . One of the dilemmas in empirical work is striking the right balance between detail and aggregation . Some cases presented attributes that did not obviously and neatly fit into one of our coding categories . In some such instances, we developed a new category, whereas in others, we fit the case into the closest existing category .
Several of these judgment calls were problematic to resolve . First, in some instances, evaluating the threshold question of whether a matter truly qualified as climate change litigation was not straightforward . Generally, we tried to be as inclu- Feb . 19, 2010) . 39 . Appendix A contains our more granular coding sheet, which focuses on these eight categories of information in considerable detail .
sive as possible within the scope of our criteria . 40 Next, in terms of coding the case outcome, we decided to focus only on the climate change portion of a case in situations involving multiple causes of action . For example, we coded a case as a win for the defendant if the plaintiff lost on the climate change ground, even if the plaintiff prevailed on a different count in the complaint and ultimately succeeded in, say, having a power plant permit revoked . Our rationale was that it is more important for our purposes to assess the outcome of the climate change law component of the case than to focus on the holistic litigation outcome . This approach was especially relevant to NEPA claims involving numerous alleged defects in an environmental impact statement (EIS), where plaintiffs sometimes lost on the claim that GHG emissions were not adequately considered but prevailed on some other claim . Finally, if all the relevant claims in a case were advanced to the next level of review and resolved before the cutoff datefor example, a trial court opinion was reversed on appealwe coded only for the higher level tribunal's decision . If, however, the matter was pending on appeal at the time of the cutoff date, we coded for the lower level tribunal's decision and reflected that the case was on appeal for its status .
III. Findings
Based on sheer number of cases, the prototype of climate change litigation in the United States involves an environmental NGO suing a federal agency in federal court to prevent the agency from taking an action by alleging that the agency violated NEPA . Yet, this configuration by no means defines the breadth and depth of the cases in our study . Indeed, the rich diversity of attributes in the cases suggests the future holds a broadening of litigation themes over time . In this section, we delve into some of those attributes by examining the full scope of: (1) parties and forums; (2) types of claims and litigation objectives; and (3) the outcomes, status, and trends of the cases .
A. Parties and Forums
One clear finding of our study is that NGOs are driving climate change litigation as plaintiffs, and their primary targets are the federal government and states . 41 As Figure 1 shows, environmental NGOs were plaintiffs in almost twothirds of the cases, and industry NGOs were involved in over 10%, meaning NGOs were involved as plaintiffs in almost 40 . The majority of the cases we excluded involved challenges to new power plants that were based on prevention of significant deterioration (PSD) or other CAA-based claims . We readily acknowledge that the plaintiffs in such cases may have been motivated, at least in part, by a desire to reduce emissions of GHGs . However, because at the time of the survey EPA had not designated any GHG a pollutant for purposes of the PSD or other CAA programs involved in these cases, and because the claims involved other pollutants, we excluded the cases as not meeting our criteria for climate change litigation . U .S . EPA, Reconsideration of Interpretation of Regulations That Determine Pollutants Covered by Clean Air Act Permitting Programs, 75 Fed . Reg . 17004 (Apr . 2, 2010) . 41 . Many of the cases in the study involve mixes of plaintiffs and defendants, thus we report percentages of cases in which each type of party was named as a plaintiff or defendant .
three-quarters of the cases . Companies and state and local governments were also frequently involved as plaintiffs . On the defendant side, Figure 2 shows that the federal government was a named defendant in over one-third of the cases, and states were defendants in over one-quarter of the cases . Companies and local governments were also frequently named as defendants .
Intergovernmental litigation was not a common occurrence . The federal government was not a plaintiff in any case . States were named plaintiffs in 11 suits against the federal government, and local governments were named plaintiffs in eight such cases . Also, in one case, a state government sued a local government . There were no other examples of intergovernmental litigation . Of course, as Massachusetts v. EPA 42 demonstrates, small numbers in this sense do not necessarily mean small impact .
As Figure 3 shows, over one-half of climate change cases have been filed in federal court, and over one-quarter in state court . Litigation in federal and state agencies accounted for just over 10% of the cases, while we found no examples of local court or agency litigation . Table 1 shows our typology of cases and the number of cases in our study fitting each category . As noted above, we developed the typology based on our review of literature about the status and future of climate change litigation . Thus, some of the litigation types had no matching cases . This is a significant finding, in that it shows that some forms of climate change litigation remain anticipated . For example, no case involved a claim regarding substantive climate change adaptation measures, whereas over 40% of the cases focused on substantive mitigation measures . The other major category, also accounting for over 40% of the cases, involved claims that causes or effects of climate change had not adequately been incorporated into impact assessment or information disclosure procedures, such as NEPA . The rest of the cases involved a range including ESA listing litigation and tort and contract liability litigation . Table 2 digs a little deeper into the attributes of cases in the two major litigation thrusts-substantive mitigation and procedural defects . The patterns are quite similar in both categories, but a few noteworthy differences are apparent . For example, most industry NGO and company-initiated litigation is focused on substantive mitigation issues, whereas most environmental NGO litigation is focused on procedural claims . Also, state governments are the most frequent defendant in substantive mitigation cases, whereas the federal government is the most frequent defendant in the procedural cases .
B. Types of Cases and Litigation Objectives
We designed the typology also to allow us to differentiate between what we refer to as "pro" and "anti" cases, with "pro" cases having the objective of increasing regulation or liability associated with climate change, and "anti" cases being aimed in the opposite direction
.43 As Figure 4 shows, with 85% of the cases, "pro" litigation is the dominant thrust . Not surprisingly, our data show that "pro" litigation is most associated with environmental NGO plaintiffs, and "anti" litigation is most associated with industry NGO and company-initiated litigation .
Our coding system also adopted the structure of the Gerrard and Howe litigation inventory, by identifying sources of law behind the claims and by differentiating between cases based on statutory claims designed to force government to take action, such as to adopt a rule or issue a permit, or to prevent government from taking action . Figure 5 shows the breakdown between constitutional, statutory, and commonlaw claims, with statutory claims leading by far . Figure 6 shows the statutes raised in cases to force government action, and Figure 7 does the same for cases intended to prevent government action . Clearly, cases designed to prevent government action predominate, with NEPA and similar state statutes accounting for over one-third of the claims . Litigation to prevent issuance of permits to coal-fired power plants is also a significant component of this category, as are cases to prevent issuance of permits to other industrial facilities . In the much smaller category of cases to force government action, ESA listing cases accounted for the largest number, though other statutes were not far behind .
C. Outcomes, Status, and Trends
As Figure 8 shows, climate change litigation is a relatively recent phenomenon, with only 18 cases having been filed prior to 2006 . Not surprisingly, therefore, most of the federal cases are pending or reached final resolution in district courts, as shown in Figure 9 , with a small percentage reaching appellate stages . Figure 10 shows the status of all cases included in our study, with close to one-third of all cases still pending with no significant developments . Figures 11 and 12 show that this pattern is the same for "pro" and "anti" cases .
Figures 10 through 12 also show, however, that many cases have attained some degree of success on the merits . Almost one-third of all "pro" cases and a little over 10% of all "anti" cases have achieved partial or total success on the climate change-related claims . More cases in both categories, however, have been unsuccessful, either due to procedural defects or on the substantive merits-the climate change claims in over one-third of the "pro" cases and just under one-quarter of the "anti" cases have failed for one or the other reason .
Overall, the distribution of types of cases, their outcomes, and the relative recency of the filings suggests that the profile of climate change litigation is likely to be dynamic over the next decade . Over one-half of the cases in our study were filed in 2007 or later . Only 5% of cases have reached the appeals stage . No claims involving adaptation have been filed, and very few cases have involved tort, contract, human rights, or property rights claims . Moreover, one has to bear in mind that there is no comprehensive federal climate change legisla-tion to begin with, thus accounting for the complete lack of federal enforcement litigation . Hence, climate change litigation has the potential to broaden in scope on many fronts and intensify across the board, including in areas where it is already quite active . In all likelihood, therefore, the findings of our study of cases filed through 2009 will be much different in many respects from our updated study in, say, 2015 .
IV. Conclusion
Those who follow climate change matters know well the frenetic nature of initiatives to develop and implement strategies to address concerns about climate change impacts . The governance landscape is evolving rapidly and, if anything is clear, it seems inevitable that this landscape in a few years will look very different from the way it looks today . Indeed, our own speculation is that efforts to grapple with climate change issues are likely to be transformational beyond the climate change arena, and there is some evidence that this is already occurring . This is the first law review effort of which we are aware that provides a comprehensive description of developments about climate change litigation in the U .S . court system . Given the importance of the judicial branch, both as a maker of law and as a driver of policy change in other branches, an understanding of developments in the judicial arena is indispensable . Our hope is that this effort to develop and present this set of analyses, which constitutes an initial baseline of activity in the court system, will be of value to a broad range of academicians, policymakers, litigators, and others .
While we gave considerable thought to the types of information about domestic climate change litigation that would have the greatest salience, we offer this Article well aware that there is a broad universe of experts interested in the questions we raise and the information and analyses we have provided . We solicit and welcome input about the fields of inquiry we have targeted . Our intention is that this Article will serve as a baseline for annual updates on the state of climate change litigation . As we track what we anticipate will be an ever-growing universe of cases, we very much welcome input on the types of information about such litigation that would be most useful to experts tilling different parts of the climate change landscape (or beyond) . This Article is intended to contribute to an ongoing dialogue about the role of the courts in our system of governance . Our hope is that this initial story about the role of the courts in the climate change arena will encourage additional scholarship and, in tandem with future annual updates we prepare, will contribute to our understanding of a wide variety of issues relating to the judicial branch and its position and influence in our system of governance . We invite readers to work with us in this enterprise . 
(18%)
2. Action challenging a legislative or agency decision to refuse or place limits on proposals to carry out, fund, or authorize a direct or indirect source of GHG emissions, e.g., to overturn denial of a power plant permit.
(3.5%)
3. Action to require a legislature or agency to promulgate a statute, rule, or policy establishing new or more stringent limits on GHG emissions by regulating direct or indirect sources, e.g., to force EPA to regulate GHG emissions; to force local government to impose green building requirements.
10 (6.5%)
4. Action challenging legislative or agency promulgation of statute, rule, or policy establishing new or more stringent limits on GHS emissions that regulate direct or indirect sources, e.g., to prevent EPA from regulating GHG emissions; to challenge local decisions to require green building.
13 (9.5%) 5. Government enforcement action against direct or indirect GHG emissions source alleging violation of regulatory or permit limits. 0 6. Citizen enforcement action against direct or indirect GHG emissions source alleging violation of regulatory or permit limits.
(3%)

Substantive Adaptation Measures
7. Action to require legislative or agency action on statute, rule, policy, or permit to require new or more extensive climate change adaptation actions, e.g., to require a coastal development permittee to retain wetlands as sea level buffer. 0 8. Action to prevent legislative or agency action on statute, rule, policy, or permit that proposes to require new or more extensive climate change adaptation actions, e.g., to challenge proposed sea wall. 11. Action to impose on public or private entities a new or more extensive monitoring, impact assessment, or information disclosure requirement focused on GHG emissions, impacts of climate change, or means and success of climate change adaptation, e.g., to require NEPA documentation for coastal development to account for sea-level rise in EIS; to require public companies to disclose GHG emissions.
(41%)
12. Action to prevent imposition on public or private entities a new or more extensive monitoring, impact assessment, or information disclosure requirement focused on GHG emissions, impacts of climate change, or means and success of climate change adaptation, e.g., to challenge proposed GHG emissions monitoring requirement.
0
Rights & Liabilities 13. Action to extend scope of human rights, property rights, or civil rights to provide protection of individual or public against effects of or responses to climate change, e.g., claim that GHG source violates civil rights; claim that immigration policy for climate refuges violates human rights. 0 14. Action to impose statutory, tort, nuisance, or other property damage or personal injury liability on source of GHG emissions or for inadequate climate change mitigation or adaptation measures, e.g., public-nuisance action against GHG emission sources; public-nuisance claim for destruction of coastal dunes.
(4.5%)
15. Action to impose contract, insurance, securities, fraud, failure to disclose, or other business or economic injury liability on source of GHG emissions or for inadequate climate change mitigation or adaptation measures, e.g., insurance recovery claim for effects of sea-level rise; dispute over carbon credit market transaction. 
